Objective: To assess current habits of using salt and other seasonings in food preparation, and to investigate the psychosocial determinants of salt use. In addition we examined differences in salt consumption and psychosocial determinants with respect to stages of change and socio-economic classes. Subjects and methods: 400 adults were interviewed to determine: 1) use of salt and other seasonings in food preparation; 2) added table salt; 3) consumption of foods with high salt content; and 4) psychosocial determinants of salt consumption. Subjects were divided into 5 stages of change for salt content of the cooked meal: precontemplation, contemplation, decision, action and maintenance. Results: Salt appeared to be the type of seasoning mostly added in food preparation. Frequently used seasonings containing no added salt were pepper, onion, nutmeg, garlic, curry, sweet pepper powder, parsley, and bay-leaf.
Introduction
Salt (sodium chloride, NaCl) is a commonly daily used seasoning. Human salt consumption is far in excess of need; physiological requirements for sodium for an adult human have been estimated to be substantially less than 500 mgaday (1.3 g NaCl) (Dahl, 1972) , the estimated current level of sodium consumption in the Netherlands is about 3600 mg (9 g NaCl) (Netherlands Nutrition Council, 1986) . The most recent information on intake of natural sodium in foods and intake for sodium from processed foods, is obtained from the 1992 Dutch National Food Consumption Survey (mean sodium intake is 2653 per day, that is, 6.7 g salt) (Kistenmakers et al, 1993) . However, in this study no information was collected on added salt during preparation and at the table.
Excessive dietary sodium may contribute to hypertension, an important riskfactor of cardiovascular diseases (Reddy & Marth, 1991) . Due to the potential harmful effects of sodium, Dutch health authorities have recommended a reduction in salt intake (Netherlands Nutrition Council, 1986) . Similar recommendations have been given in other European countries (Shils et al, 1994) and the United States (Department of Agriculture and Department of Health and Human Services, 1995) . Although there has been controversy about the bene®ts of salt reduction for the total population (Taubes, 1998) , recommendations to moderate salt intake are still part of dietary guidelines.
There are three important sources of salt: salt added in the kitchen, at the table and salt added to foods by industry. Salt added at home contributes to about 30% of the total salt intake in the Dutch population (Netherlands Nutrition Council, 1986) , and is under direct control of the consumer. Therefore, it is an appropriate target for nutrition education.
In order to change behaviour with respect to salt intake, nutrition education agencies need information about psychosocial determinants of intake, such as attitudes, social in¯uences and self-ef®cacy. Various studies showed that these psychosocial determinants are important predictors to dietary behaviour (Sta¯eu et al, 1991a2; Brug et al, 1995; AbuSabha & Achterberg, 1997) . External variables, such as socio-economic status are of concern since they are expected to in¯uence behaviour through these determinants (De Vries et al, 1988) .
Furthermore, the readiness to adapt healthy eating habits is of interest. The Transtheoretical Model (Prochaska et al, 1992; Bowen et al, 1994 ) is developed to examine this aspect. The basis of this model is the assumption that behaviour change is a dynamic, non-linear process that involves ®ve distinct stages: (i) precontemplation; not even considering changing one's behaviour, (ii) contemplation; thinking about it, (iii) decision; making de®nite plans to change, (iv) action; iniating behaviour change and (v) maintenance; maintaining desired behaviours. Recently, the stages of change model has proved to be useful in understanding dietary changes (Curry et al, 1992; Glanz et al, 1993; Green et al, 1994; Sporny & Contento, 1995; Bakx et al, 1997; Brug et al, 1997b) . However, the sodium intake and its psychosocial determinants across different stages of change have never been reported.
The objective of the present study is to assess the current habits with respect to the use of salt and other seasonings in food preparation and the relationship with attitudes, social support and self-ef®cacy expectations. In addition, we determined stages of change to obtain insight into the readiness to adapt to low salt intake.
Methods

Respondents
Participants were Dutch adults aged 35 to 54 y, because most subjects in this age-group have children (CBS, 1996) , and parents have in¯uence on their children's dietary behaviour (Feunekes et al, 1998) . Participants had to meet the following inclusion criteria: cooking a meal at least three times a week and no sodium-restricted diet under doctor's prescription.
Procedure
Trained interviewers recruited a certain number of respondents in predetermined streets, which were representative of socio-economic status and provinces of the Netherlands (CBS, 1994; CBS, 1996) . The response rate of the people who met the inclusion criteria was 34%. The 400 respondents were interviewed at home. All interviews took place in April and May 1997. The mean time required for the interview was 35 (s.d. 15) minutes.
Interview
The interview consisted of two parts: an open matrix and a computerised questionnaire.
The open matrix was developed as a qualitative method to assess the use of salt, herbs, spices and other seasonings in food preparation. Along the top of the matrix seasonings were divided into items such as: salt, herbs, herbmixtures (composed of herbs, salt, and dried vegetables) and others. On the left of the matrix, ten meal components were itemised: vegetables, meat, chicken, ®sh, starchy foods, one-pot meal, soup, warm sauce, dressings and gravy. Thirty-®ve foods and meal courses being part of the meal components were selected on basis of frequency of use according to the data of the 1992 Dutch National Food Consumption Survey (Kistenmaker et al, 1993) .
The computerised questionnaire was designed to measure: 1) the consumption of foods with high salt content and the consumption of added table salt; 2) psychosocial determinants of salt consumption and 3) socio-demographic variables. The ®rst part contained questions on the frequency of consumption of foods with a high salt content (Dutch Nutrient Data Base Foundation, 1996) , like ready-to-eat meals, soup and sauces, and packets of sauce, soup and herbmixtures. Furthermore, the frequency of added table salt was asked in this part. Frequencies of using foods with high salt content and table salt use were categorised in: never, less than once a month, 1 ± 3 times a month and at least once a week.
The second part contained items to assess psychosocial determinants of salt use during food preparation and determinants of consuming foods with high salt content (Appendix 1). These items were developed with the help of focus group interviews. Dietary advice of Dutch nutrition education agencies to lower the salt content of the cooked meal was discussed in these interviews. Attitudes towards adding salt in food preparation were assessed by ®ve items: three attitude items were about taste and two were about health. Selfef®cacy expectations that may predict the extent to which people feel capable of changing their behaviour, and social in¯uence of adding salt in food preparation were both assessed by one item. Attitudes towards consuming foods with high salt content were assessed by 11 items: ®ve attitude items were about taste, four about convenience and two about health. Self-ef®cacy expectations of food preparation without using products high in salt were assessed by three items. For each item, ®ve ± point Likert scales were used, with response options ranging from`strongly disagree' tò strongly agree' (Churchill, 1991) .
Further, a four-item algorithm to assess stages of change, based on measures in previous studies (Curry et al, 1992; Sporny & Contento, 1995) was used to classify subjects into precontemplation, contemplation, decision, action, or maintenance stages. This classi®cation was based on a combination of intention on the one hand and the estimation of the subjects' behaviour on the other hand. Subjects were classi®ed as being in precontemplation when they did not report eating a cooked meal low in salt, and when they did not intend to decrease the salt content. Subjects were considered to be in the contemplation phase when they intended to decrease salt in cooked meals in the near future, and in decision when they intended to decrease their salt content in the near future. Subjects were classi®ed as being in action for reducing salt in cooked meals when they reported that their current cooked meals were low in salt, and in maintenance when they reported eating cooked meals in low salt for at least 6 months.
The last part of the questionnaire consisted of sociodemographic questions.
Data analyses
An estimate of the salt content of the cooked meal was obtained by using data of three types of variables: 1) the use of salt in preparing various foods; 2) added table salt and 3) the consumption of foods with high salt content. The salt use during preparation was estimated by adding up scores for salt use of all the 35 foods and meal courses inquired in the open matrix (0 no salt use; 1 salt use), corrected for foods and meal courses that the respondent did not eat. Added table salt represented the frequency that salt was added at the table, as asked in the computerised Attitudes and practices of salt use in the Netherlands JE Van der Veen et al questionnaire. In order to calculate the consumption of foods with high salt content, the frequency of use of these foods were added up. Attitude, social in¯uence and self-ef®cacy scores were obtained by calculating the mean total scores of the appropriate items.
The composition of the constructed variables and their mean scores are shown in Table 1 .
Stages of change for reducing salt in cooked meals were divided in three stages instead of ®ve. Due to the small number of subjects in the contemplation (10%), decision (3.5%) and action (0.5%) stages, these three stages were combined into one transitional`dynamic' stage, similar to the study of De Graaf et al. (1997) . This dynamic phase represents all the respondents having a positive attitude towards changing their behaviour towards salt in cooked meals, but not having made long-term behavioural changes yet.
The use of seasonings during food preparation were summarised by making an overall top 10 of seasonings added most frequently by meal component.
The association between salt content of the cooked meal and psychosocial determinants of participants was assessed by calculating Spearman's correlation coef®cients. Mean differences in salt consumption with cooked meal and its psychosocial determinants between participants in three categories of stages of change and between participants in different socio-economic classes were tested by one-way analyses of variance with Scheffe Â's multiple-comparison test (alpha 0.05). Socio-economic status was represented by education level of the interviewed person in this study.
All statistical analyses were performed using the SAS program version 6.09 (SAS Institute Inc., Cary, NC, USA).
Results
Respondents
Characteristics of the subjects (66 men and 334 women) are shown in Table 2 . The largest proportion of subjects was classi®ed as being in maintenance of a reduced salt intake and about a third part of the study population was in precontemplation.
The vast majority of subject in this study had children. Furthermore, socio-economic classes were almost proportionally represented. Table 3 shows the top 10 of most added seasonings in food preparation by meal component. Salt is added by the majority of the respondents to meat, chicken, ®sh, starchy foods and vegetables. Bouillon (powder and tablets) was often added in preparation of soup, warm sauces and starchy foods.
Seasoning use in food preparation
Pepper seemed to be the most utilised spice containing no added salt. More than one third of the subjects used pepper in meat, chicken, ®sh, dressings and warm sauces. Other frequently used seasonings containing no added salt were fresh onion, nutmeg, fresh garlic, curry, sweet pepper powder, fresh parsley and bay-leaf.
Association between salt use and psychosocial determinants Table 4 suggests that taste attitudes were the most important predictors of salt added in food preparation, although self-ef®cacy expectations and social in¯uence also had a signi®cant effect. Health attitude showed the least strong association with added salt in food preparation.
Convenience seemed to be important for consuming foods with high salt content, taste attitude was less important, and attitude about health and self-ef®cacy expectations towards preparing a meal without foods with high salt content did not appear to be strongly associated with the use of foods with high salt content.
Salt content of the cooked meal by stage of change Table 5 shows that subjects in the maintenance phase add signi®cantly less salt to a number of foods during preparation than subjects in precontemplation and the dynamic stage. Maintainers also consumed less foods with high salt content than precontemplators.
Salt is not commonly added at the table; less than once a month on average. Subjects in the dynamic stage used table Frequency of use: 0 never; 1 less than once a month; 2 1 ± 3 times a month; 3 at least once a week. c 1 strongly diagree to 5 strongly agree. Attitudes and practices of salt use in the Netherlands JE Van der Veen et al salt signi®cantly more often than subjects in precontemplation and maintenance. No difference was found in intake frequency between subjects in precontemplation and maintenance.
Psychosocial determinant scores by stage of change Signi®cant differences were shown in almost all psychosocial variables between subjects in the precontemplation stage and subjects in the maintenance stage. Signi®cant differences between the dynamic stage and the precontemplation and the maintenance stage were also found (Table 6 ). With respect to salt added in food preparation, precontemplators found salt more important to enhance foods taste than maintainers. Moreover, they thought it more often`not necessary' to pay attention to health consequences, and they had less ideas on how to season foods without dietary salt. Members of households of precontemplators had higher in¯uence on adding cooking salt as well. With regard to foods with high salt content, similar results were obtained, except for self-ef®cacy expectations, which showed no signi®cant differences between stages of change.
Salt content of the cooked meal by socio-economic status Subjects in the high socio-economic class used signi®cantly less foods with high salt content ( b 5 foods a week) than subjects in the low socio-economic class ( b 6 foods a week). No other signi®cant differences in salt consumption between socio-economic classes were found (data not shown).
Psychosocial determinant scores by socio-economic status Self-ef®cacy scores for both added cooking salt and foods with high salt content were signi®cantly lower in the high socio-economic class in the low class. Accordingly, subjects in the high socio-economic class think that they know Added seasonings to 35 foods and meal courses being part of the 10 meal components were asked for. These foods and meal courses were selected on basis of the use frequency according to the data of the 1992 Dutch National Food Consumption Survey (Kistenmakers et al, 1993) . Attitudes and practices of salt use in the Netherlands JE Van der Veen et al better how to season foods without dietary salt, and they ®nd it less dif®cult to prepare meals without convenience foods. Subjects in the low and intermediate classes were signi®cantly more in¯uenced by people in their households to add salt in food preparation than subjects in the high socioeconomic class. Furthermore, subjects in the low social class liked the taste of foods with high salt content better than subjects in the intermediate and high socio-economic class (data not shown).
Discussion
This study showed the current habits of seasoning foods in the adult Dutch population. The use of seasonings in food preparation was limited and very traditional, as ®xed combinations of foods and seasonings were used. Salt, as expected, appeared to be the most added seasoning in most meal components. Pepper was found to be the most applied spice containing no salt. Other accepted seasonings containing no salt were onion, nutmeg, garlic, curry, sweet pepper powder, fresh parsley and bay leaf.
Our ®ndings were based on frequency of use data, since measures of absolute amounts of salt intake are very dif®cult to obtain. As with other food frequency questionnaires, we expect that with the data obtained we can distinguish between high and low salt consumers. An open matrix was used to assess the frequency of seasonings used in food preparation. It was ®lled in correctly, and it was easy and simple to use for interviewers and respondents.
Taste attitude results in the most important predictor of frequency of salt use, but health attitudes seem to have no substantial in¯uence. In the questionnaire we had unequal items measuring health vs taste. However, similar correlations between taste and salt use in food preparation would have been found in our study, if taste was measured with an equal number of items as health was; 2 items (r 0.49) instead of 3 (r 0.51). Comparable results were found by others for added table salt (Shepherd & Farleigh, 1986 ) and for fat and ®bre intake (Glanz et al, 1993) .
The considerable in¯uence of self-ef®cacy expectations on added cooking salt in our study is in line with research other to dietary behaviour (Glanz et al, 1993; Brug et al, 1995; AbuSabha & Achterberg, 1997) . Social in¯uence was substantially associated with salt use as compared to other studies in which social in¯uence was measured as a determinant of dietary fat, ®bre, fruit and vegetable consumption (Glanz et al, 1993; Brug et al, 1995) . The more important role of social in¯uence to added cooking salt in our study was probably caused by the fact that a change in added salt by a person preparing the meal is immediately noticed by others. The use of table salt in foods, which is under the control of the person himself, was not related to family pressure, which is in accordance with a study of Shepherd & Farleigh (1986) .
Attitudes towards convenience seem to be most important for using foods with high salt content in food preparation, such as ready-to-eat foods and packets of sauce and soup.
This study is the ®rst to examine stages of change in relation to a reduced salt intake. Results demonstrate that subjects in the maintenance stage consumed less salt than subjects in precontemplation. This effect of changes is in accordance with several other studies examining the association between dietary behaviour and stages of change. In this way subjects in later stages of change had a consistently lower fat consumption (Curry et al, 1992; Glanz et al, 1994; Green et al, 1994; Sporny & Contento, 1995; Brug et al, 1997b; Bakx et al, 1997) and also a higher vegetables, fruit, and ®bre consumption (Glanz et al, 1994; Brug et al, 1997a) . The relative difference between precontemplation and maintenance was larger for salt added in food preparation than for the use of foods with high salt content. This could be explained by the fact that individuals were classi®ed into stages of change according to conscious behaviour. Presumably, people are not aware of the salt content of ready-to-eat foods and herb mixtures, which is less obvious than for salt added during food preparation and at table. This is con®rmed by the fact that the consumption frequency is still high in maintenance (average of at least ®ve foods with high salt content per week), the stage known as the one in which the fewest foods with high salt content were consumed.
No difference was found between precontemplation and maintenance in table salt use. Generally, table salt use was low in our study: less than once a month in all stages. A possible explanation for the low table salt use is that our subjects are meal preparers, and they add salt during cooking to make the meal tasty enough for themselves. Attitudes and practices of salt use in the Netherlands JE Van der Veen et al Nevertheless, there were signi®cant differences between added table salt in the dynamic and maintenance stage and in the dynamic and precontemplation stage. However, these differences were very small. Maintainers scored higher than precontemplators on the psychosocial determinants, directing towards a lower salt consumption. Thus, these determinants might promote movement through the stages in the change process. The relative importance of psychosocial determinants also differed between different stages of change for dietary intake other than salt consumption (Glanz et al, 1994; Sporny & Contento, 1995; Brug et al, 1997a; Brug et al, 1997b) .
Socio-economic status had a lower in¯uence than stages of change on salt intake and psychosocial determinants of salt intake. Only a signi®cant difference in the use of foods with high salt content was shown between the low and the high socio-economic classes. The relationship between the use of salty foods and socio-economic status was inverse. With regard to psychosocial determinants, subjects in the low socio-economic class had lower self-ef®cacy expectations towards reducing salt consumption than subjects in the high class. Social in¯uence on adding salt was in¯u-enced by socio-economic status in a similar way.
Age groups and households with children were equally represented in our study, as compared to data of the total Dutch population (CBS, 1996; CBS, 1995) . However, the relative proportion of subjects with high education level were higher in our study than the proportion in the total Dutch population (30% compared to 21%), and subjects with intermediate education level were lower in our study population than in the Dutch population (32% compared to 40%) ( Van der Valk & Dorenbos, 1995) . Since only signi®cant differences between the low and the high socio-economic classes were found in consumption of foods with high salt content, the results of salt consumption in our study will probably be similar to the salt consumption in cooked meals for the total Dutch population in the age range of our study population.
The response rate of 34% in our study is comparable to other studies in which participants were recruited in a similar way (Den Ouden, 1998) . Although the low response rate might in¯uence the results since more individuals with strongly health beliefs were enrolled in the study population compared to the general population, we assume that our ®ndings on the use of seasonings are representative of the greater part of the population.
Conclusions
For the practical implications of our study it is important to note that health aspects of salt consumption do not play a major role in salt intake, most likely because the improvement of taste of foods overrules the health aspects. Therefore, attempts to reduce cooking salt should be directed at satisfying taste and not primarily at the health consequences of salt intake. Dietary advice on salt reduction should consider other seasonings that are well accepted in food preparation, such as pepper, onion, nutmeg, garlic, curry, sweet pepper powder, parsley and bay leaf. Another important issue to consider is making people aware of hidden salt content in foods. Since there was a clear distinction in salt consumption and different psychosocial determinant scores between stages of change for reducing salt in cooked meals, nutrition education should be tailored to the stage of change of people.
